Introduction
Cardiovascular diseases are both the leading cause of death in adults of developed countries, and the most frequent cause of out-of-hospital cardiac arrest (OHCA) [1] [2] [3] [4] [5] . The introduction of the concept known as "chain of survival" has significantly increased the survival rate of patients with OHCA [4] . Nonetheless the mortality in this group of patients is still very high, and less than 10% of patients survive until hospital discharge [2] . Epidemiological data concerning OHCA in the European population is mainly provided from prospective registries, which number has increased over the last several years [3, [6] [7] [8] [9] . Nonetheless, data on OHCA in Poland remains limited. The aim herein, therefore, was to create the Silesian Registry of Out-of-Hospital Cardiac Arrest (SIL-OHCA; ClinicalTrials.gov Identifier: NCT03654859) which covers a population of 2.7 million inhabitants of Upper Silesia. Main goals of SIL-OHCA are presented in Table 1 . The study design of SIL-OHCA and the results of a 3-month pilot study are presented in this paper.
Methods
SIL-OHCA is prospective, population-based registry of OHCA, a minimum duration was planned for 12 months, from January 1 st , 2018 to December 31 st , 2018 with the possibility of prolonging the study period. The first 3 months of the study ( [10, 11] .
From 1 st January to 30 th June 2018 (including the pilot phase of the study) all cases of OHCA with CPR started or continued by EMS and cases with confirmed OHCA and the return of spontaneous circulation (ROSC) before EMS arrival have been included in the study (regardless of the cause of OHCA and age of patients). Additionally, starting from 1 st July 2018 all OHCA cases where resuscitation was not attempted have been included as well.
All EMS of Voivodeship Rescue Service in Katowice are required to fill out a standardized, paper-based questionnaire, immediately after completing medical activities. The questionnaire template is presented in Figure 1 . In the case of intervention of more than one EMS, data provided 
Follow-up
All patients transferred to the hospital by EMS are followed-up for a minimum of 1 year from the OHCA occurrence for all-cause mortality during initial hospitalization, within 30 days and at 12 months. The follow-up data will be sourced from the SILesian CARDiovascular (SILCARD) database, which is a joint initiative of the Silesian Center for Heart Diseases and the National Health Fund. SILCARD is a registry of administrative data, which comprises inter alia patients hospitalized due to OHCA within the Silesian Voivodeship area. Detailed information on the SILCARD registry have been published previously [12] . Data from the SILCARD registry enables to determine the etiology of OHCA (based on the final diagnosis during the first hospitalization after OHCA) to assess the percentage of patients who underwent procedures such as myocardial revascularization or cardioverter-defibrillator implantation, and to estimate the percentage of patients undergoing cardiac and neurological rehabilitation. Prehospital and follow-up data will be linked based on a patient's date of birth, individual code of the unit (hospital, department) to which the patient was transferred and the date of admission to the unit. An estimated percentage of patients who survived beyond admission to hospital, and for whom follow-up was available in more than 99% of patients with available date of birth and admission status. The percentage of patients with accessible date of birth in the pilot study was 96.1% and admission status was available for all patients. In cases where data linking baseline characteristics with follow-up are ambiguous i.e. more than 1 patient born on the same day is admitted to a given unit on a given day then patient follow-up data will not be taken into consideration. Based on currently available SILCARD data, it was estimated that the percentage of these patients would not exceed 1%.
The study conformed to the Declaration of Helsinki. Approval for research was waived by the 
Statistical analysis
Dichotomous variables are presented as number of cases (percentage). Continuous variables are presented as median and (interquartile range [IQR] ). Analysis of the pilot-study data was performed both for the whole cohort of EMS-treated patients, as well as the subgroup of patients with bystander witnessed cardiac arrest and an initial shockable rhythm (Utstein comparator group [1] ). There were no prespecified analyses in the SIL-OHCA registry.
Results

Results of 3-month pilot study
During the 3-month pilot phase of the study there were 390 cases of OHCA (128 women, 262 men), which is 0.6% of EMS responses during the period analyzed. A flow-chart of the pilot study population is presented in Figure 2 . The median age of patients was 66 years (range 0-97 years; IQR 56-77 years). It was estimated that there are about 1560 cases of OHCA in the area covered per year, which corresponds with the 57 cases per 100,000 population per year. Baseline characteristics of the study population is shown in Table 2 . The most frequent etiology of OHCA was medical. Asystole was the most common initial rhythm. Shockable rhythm was present in 25.8% of patients. The most frequent location of OHCA was home/residence, and 89.9% of events were witnessed. CPR was performed by bystander witnesses in 47.9% of OHCA cases. Automated external defibrillator (AED) was used by witnesses in 3 (0.8%) patients. ROSC occurred in 35.1% of the whole cohort, and in 51.3% of patients who met the Utstein comparator group criteria (bystander witnessed cardiac arrest with an initial shockable rhythm). In the whole study group, 28.7% of patients were admitted to hospital, including 2.8% of patients who were admitted during ongoing CPR. In the Utstein comparator group, 41.6% of patients were admitted to hospital, including 1.5% of patients during ongoing CPR.
Discussion
Large-scale medical registries are the primary source of information on the epidemiology of OHCA [2, 13, 14] . They enable analyzing trends in the occurrence, treatment approaches and prognosis in OHCA [15, 16] . International EuReCa One study encompassing 10,682 OHCA cases in 27 European countries have indicated substantial differences in the frequency of OHCA and survival to hospital discharge among participating countries [2] . In this registry 275 patients with OHCA from Poland were included, and inhabited only small cities (< 100,000 inhabitants) or villages [2] . The biggest prospective registry of OHCA in the Polish population was described by Cebula et al. [8] , who provided a lot of valuable information on epidemiology of OHCA, however it did not include long-term follow-up. Aforementioned limitations of the previous studies provided reasons to introduce SIL-OHCA covering a population of 2.7 million inhabitants, residing in the highly urbanized region of Upper Silesia.
To the best of our knowledge, there have been published results in one prospective and three retrospective registries encompassing the Polish population to date [8, [17] [18] [19] , as well as data from Poland which was reported in the international EuReCa ONE study [2] . The frequency of OHCA with attempted CPR was 70-128 cases per 100,000 population per year in these registries. The incidence of OHCA in the Upper Silesian population was estimated on the basis of the present 3-month pilot study when there were 57 cases per 100,000 inhabitants per year, which was close to the mean frequency in the European population (49 cases/100,000 inhabitants per year) [2] . Approximately two-thirds of patients with OHCA included in the examined registry were male, this finding was similar to other studies [8, 18] . ROSC in the present population was achieved in 35.1% of patients, which confirms previously published data from Poland, where ROSC occurred in 30.5-31.2% of cases [8, 18] . In addition, in a homogeneous sub-population meeting Utstein comparator group criteria, the ROSC frequency was 51.3%, which corresponds to data from European registries and is slightly lower than that reported on average in Europe (56.8%) [2] . Finally, of all patients with OHCA included in the pilot study, 25.9% survived the event (were transferred to the hospital with sustained ROSC). This finding is also very similar to the results of EuReCa ONE, where the event survival rate was 25.2% [2] .
The results of the present 3-month pilot study have indicated an inadequate participation of bystanders in CPR before the arrival of EMS, which has a significant impact on the percentage of cases with shockable rhythm, and long-term outcome [20] [21] [22] . Hasselqvist-Ax et al. [20] reported, based on data from nationwide Swedish registry of OHCA, Klaudiusz Nadolny et al., SIL-OHCA: Study design and results of a 3-month pilot study [20, 23] . In this context Sweden is a role model for other nations [23] . In addition, Nakahara et al. [21] reported that in Japan, between 2005 and 2012, increase in neurologically intact survival in patients with OHCA was observed, which was associated with an increased rate of bystander CPR. Another critical element of the "chain of survival", besides CPR, is rapid defibrillation [24] . Hansen et al. [25] showed that over 30% of patients with OHCA, who were defibrillated by bystanders, survived to hospital discharge. The AED was used by bystanders in less than 1% of cases included in SIL-OHCA, which may have been be due to the low availability of AED, as well as insufficient knowledge of society about the possibility of using the device. The use of AED by bystanders in the present population was over five times lower than reported in the United States, according to study by van Diepen et al. [26] . Aforementioned factors affect an unsatisfactory percentage of ROSC, as well as the percentage of patients admitted to the hospital with sustained ROSC, which, despite being close to the outcomes reported on average in the European population, is lower than results achieved in some Western European countries [2, 27, 28] . There is a critical need for interventions to increase the frequency of bystander CPR and AED use in the Polish population to improve survival rate in patients with OHCA. The SIL-OHCA registry, which is an initiative of the Voivodeship Rescue Service in Katowice in cooperation with the Silesian Center for Heart Diseases in Zabrze, is, to the best of our knowledge, the first prospective OHCA registry which aims to assess long-term prognosis for this group of patients in Poland. Results of the 3-month pilot study confirmed the possibility of creating registry which covers all patients with OHCA in the region of activity of Voivodeship Rescue Service in Katowice. In the pilot phase of the study, the percentage of missing data was low, and results presented were comparable to previous studies. We believe that the SIL-OHCA registry will provide reliable epidemiological data on OHCA, including the prehospital data and long-term follow-up. Owing to the data collected, it will be possible to identify factors that need improvement in order to increase both the short-and long-term survival rates of patients with OHCA.
Conclusions
Short-term results of OHCA patients in Poland are still unsatisfactory. It is believed that owing to the prospective registry, medical practitioners will be able to identify factors that require modification in order to improve short-and long-term prognosis in patients with OHCA.
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